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Average life expectancy is an important indicator to measure the quality of life. It reflects not only the levels and 
patterns of mortality, but  also the basic indicator of the health of a population. The study on levels and changes of 
average life expectancy should be addressed in current China, because it directly reflects the links between 
population health and social economic development. Therefore, to build good population environment for a wealthy 
country, we should try to improve population health and develop our economy at the same time. The concept of 
population security will help to make proper development strategies of population health and social economic 
policies.  
1. The close relationship between life expectancy levels and development of policies and systems 
 Great changes have taken place in life expectancy since 1949. It has increased from 35-40 years in 1949 to 71.4 
years in 2000. However, comparing with the period before 1980s, the life expectancy increases only 5 years in 
recent 20 years, which is less than 0.25 each year. Between 1944 and 1949, average life expectancy was 39.1 and it 
was 66.4 between 1975 and 1979 (Huang and Liu, 1995). It increased 27.3 for 30 years before 1980s, which means 
nearly 1 each year. The experience of life expectancy increasing in China showed the rule of population transition, 
the speed of increase of life expectancy will be slow after reaching at certain level. 
 For this reason, indicator of life expectancy will not be very sensitive within a certain period of time. According 
to Human Development Report 2004 of UNDP, the rank of human development index for China was increased from 
104 to 94, which increased 0.024 percent compared with 0.721 in last year. It is mainly caused by the increase of 
education index and GDP index, while the life expectancy index is nearly the same with that in 2003. Actually, the 
life expectancy index, education index and GDP index of our country are still very far behind many countries, 
especially in life expectancy. The life expectancy is 70.9 in our country which is 10.6 years less than that in Japan, 
so it can be improved further in China. 
 However, comparing the changes in life expectancy in two periods: before economic reform and after economic 
reform, we find that population health had been greatly achieved in the period before economic reform, while our 
economics was in a relative low level. It was due to the low level but broad-covered health care system, which 
reduced the high mortality quickly. However, during the period of economic reform, the economy developed very 
fast, but at the same time the old health care system had broken down and the new one are still in probe, the level of 
input in health systems is far below the economic increase, and the allocation of health resources is extremely 
unreasonable (Zheng, 2003). All of these make it difficult to improve population health further, and even in some 
areas it even showed a trend of decreasing. To increase average life expectancy, we should draw attention to 
establishing and improving population health policies and health care systems with equity and for all.  
2. Differences in life expectancy reflect different levels of social and economic development 
˄ ˅
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During the rapid period of economic development, some population indicators have made progress. But we 
couldn’t ignore some problems behind the progress. Just as UNDP indicated in Human Development Report 2004, 
discussing development affairs based on average level will mislead us, especially for China, which has a large 
population and broad areas. 
Though China has achieved much in life expectancy at national level, it conceals the great diversity of different 
regions. In the past 20 years, mortality rates decrease greatly in each province and life expectancies increase 
accordingly, but great differences in life expectancy exist among different regions (You and Zheng, 2005). In fact, 
the gaps of life expectancy among different regions are getting wider. Most of the provinces of high mortality are in 
the western and southern area and those of low mortality are in the eastern coast. To some extent, differences of life 
expectancy among the regions reflect differences in the natural resources, social and economic development and 
culture, especially between eastern and western regions.   
Western China include 12 provinces, which account for more than half of the territory and the population takes 
up about 12 percent of the total one. There are two thirds of government assessed poverty counties of China in this 
area. The social and economic development and the education level and health care services quality are far behind 
those in other regions of China: GDP per capital are lower than the average level in some typical areas, such as 
Guizhou, Gansu, Qinghai, Ningxia and Xinjiang, and the illiterate rate above 15 years old are higher than the 
average (except Xinjiang) (see Table 1). The life expectancy index, education index, GNP index and human 
development index (HDI) in western area are lower than those in eastern area (see Figure 1). UNDP pointed out in 
Human Development Report 2003 that in eastern coast region the average increase rate was 13%, which was five 
times more than the less developed area in north-western region. It is the western provinces that are at the bottom of 
the ranking of HDI. Only a few areas, such as Beijing, Shanghai and Tianjin, achieved MDG in income, education 
and health care. The large areas of inland, especially western areas, are left far behind. 
Table 1General information in poor areas, compared with the average˄1998˅ 
Figure 1  HDI in eastern and western area in China, 1995 
(Source: UNDP, 2003) 
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As we know, mortality of young age groups, especially infant mortality, effect greatly on average life 
expectancy. The infant mortality in western region is obviously higher than the average, which indicates the low 
stock of population health in the early stage of their life courses. The prevalence of birth defects, low birth weight 
and malnutrition of children are serious in poor rural areas. In our investigation we find incidence rate of 
malformation and mental disorder at birth is relative high in Shanxi and Guizhou provinces. We should not ignore 
the damage of rural public health system in poor areas in China, which essentially effect the rural population health. 
Because in such region, the population is poor and in low level of urbanization with less access to health resources.  
3. Reduce poverty and mortality of infectious diseases to improve life expectancy 
Analyzing mortality transition patterns by age at provincial level in the 1980s and 1990s, we find the decrease of 
adults’ mortality attributed much to the improvement of life expectancy in 1980s, and the decrease of mortality of 
the elders in the 1990s (You and Zheng, 2005).  
 Those changes are associated with the changes of cause-death pattern in eastern and western regions. The causes 
of death are influenced by living conditions variously. There are two cause-death patterns, one is the pattern of 
developed countries, and the other is the pattern of developing countries. In developed countries, most of the death 
causes are complex, not so clear in pathogeny and hard to prevent and cure, including cancers, heart diseases, 
cerebrovascular diseases and diabetes. While in developing countries, there are still some death causes of clear 
pathogeny, inefficient prevention and treatment methods and relating to poverty and infectious diseases.  
 It was shown by some researches that mortality of infectious diseases, maternal mortality and neonatal mortality, 
mortality of rheumatism heart diseases, bronchitis/emphysema/asthma, and diseases of digestive system in western 
region are higher than those in eastern region. Cancers, heart diseases and cerebrovascular diseases constitute the 
main death causes in eastern region, while diseases caused by poverty and infectious factors are main death causes 
in western areas (Song, 2000). Though the transitions are going on in these areas, patterns of death causes in western 
area have traits of that in developing countries. Some studies (Preston, 1976) showed that, with the development of 
society and economy, incidence rates and mortality rates of infectious diseases, bronchitis and emphysema would 
decrease greatly. With regard to diseases related to poverty and infectious factors, if mortality of these diseases 
decreased in western areas (III level of rural area) to the level of those of eastern areas (I level of rural area) in 1993, 
the life expectancy would increase 5.18 and 5.56, male and female respectively (see table 2). 
 
Table 2Gains in life expectancy if mortality of diseases related to poverty and infectious factors decreased 
in III level rural area by the level of those of eastern areas 
 
Source: The vital registration systems, Ministry of Public Health,1993 
Note: This table was calculated by author. According to center of health statistics of MHO, rural areas are divided into four 
levels. In the death causes registration, I level rural areas include the counties of Beijing, Tianjin, Shanghai and Jiangsu etc. They 
are located in eastern area. And counties of Hunan, Hubei and Jiangxi provinces located in middle of China are divided into II 
level rural areas. The III level rural areas are counties of Guizhou and Gansu provinces etc. which are in the western areas. The 
IV level is the poorest rural areas. There are no IV level rural areas in the registration system \[4\]. Hence, the difference in death 
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causes and mortality rate between three level rural areas can reflect the differences between three regions, eastern, middle and 
western China. But we should know that the conditions in III level rural areas are better than those in western areas. 
 
The relationship between population, society, economy, resources, environment and health is complex, and they 
affect each other. Among the factors affecting population health, the economic factor is primary. For the rural 
region, in western poor region, the low level of population health is due to the lack of economic development. But 
economic development cannot be accomplished in an action. Therefore the key is how to break up the vicious circle 
between poverty and low level of population health and develop economics and population health gradually (see 
Figure 2).  
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2  How to break down the vicious circle between 
 
Economic development is an important factor, but not the only factor which affect the level of population health. 
According to Caldwell’s study, the population health in China, Sri Lanka and Costa Rican are better than those 
countries of the similar economic development levels, though they are still at the low level of development. It 
indicates that the population health of the nation can reach a certain level before the nation becomes very wealthy 
(Caldwell, 1986). Population health should be improved simultaneously with economic development by means of a 
low cost but efficient measure. Only when the vicious circle between poverty and diseases are broken, can a well 
circle be set up and life expectancy be improved and developed steadily.  
4. Drawing attention to the impacts of mortality on population aging and improving healthy life expectancy 
The mortality has decreased greatly at higher age groups above 60 years old in some developed areas, especially 
in Shanghai, Beijing and Tianjin since the 1980s. It showed that decrease of mortality of older age groups 
contributed much to the improvement of life expectancy, it almost account for more than 2/3 in increase of life 
expectancy (You and Zheng, 2005). In these areas, the further increase of life expectancy is expected by decrease of 
mortality at higher age groups.  
Great attention has been paid to aging in China in recent years. Only twenty years ago, Chinese population was 
relative young due to high fertility and high mortality. The proportion of population above 65 years old was only 
4.9% in 1982, but in 1999 China entered into the countries of aged population. The projections by internal and 
international scholars show that China will be the country with fastest speed of aging in the early 21th century. 
Many people believe that it is mainly caused by the rapid decline of fertility, other than mortality. But there are 
sound reasons to quest such opinion. In fact, experiences show that in the process of population aging, fertility and 
mortality have different functions. Mortality is a basic variable in population dynamic (Omran, 1971). 
Continuous mortality decreasing and population aging bring a challenge to health care burden of aged population: 
Are the extended life-span in a state of health or diseases or disability? In other words, in line with the improvement 
of mortality, what changes will take place in the prevalence of diseases and disability for elderly population? This 
has been a hot topic in western countries.  There are several opinions, such as compression of morbidity’,  expansion 
of morbidity’ and  dynamic equilibrium’˄Fries, 1980, 1981; Gruenberg, 1977; Kramer, 1980; Manton, 1982; 
Schneider and Brody, 1983), on what state are old people in when their life expectancy increase, healthy or 
unhealthy? Though most of them are inclined to focus more on diseases and disability than on mortality, the 
Poverty 
Diseases 
Population 
health 
Economic 
development 
Social measures 
Health care services 
Policies of population 
Health and social welfare 
7554  Song Xinming et al. / Procedia Social and Behavioral Sciences 2 (2010) 7550–7555 
decrease of mortality is the precondition of this issue. Therefore, we need to study the process of mortality 
decreasing and characteristics of it more carefully and make the relationship between mortality and population 
health more clearly. If the goal of public health is only to improve the life expectancy, and then we have achieved 
the goal and more and more population have longer life spans, especially in eastern and urban areas in China.  
More and more scholars concern with not only life spans, but also life quality, so the indicator of  healthy life 
expectancy comes up to reflect this consideration. We should not only extend people’s life span and  give time to 
life, but also improve the quality of life and give life to time. According to the data of 191 countries in world from 
WHO, healthy life expectancy is longest in Japan, which is 74.5. In China, the healthy life expectancy is 62.3, the 
81th of the world. It is not only far behind the levels in many developed countries, but also shorter than that in less 
developing countries (United Nationsˈ 2002). In a special report of WHO, see table 3, among 7 Asian countries, 
healthy life expectancy ranks middle of them. The healthy life expectancy of male and female only take 71.20% and 
67.81% of life expectancy, which is ranking as the last one. These indicate that the healthy life expectancy is still 
very low in our country. As regard to the policy implication, the focus should be preventing disease and improving 
health care services in eastern and developed region, especially for chronic diseases. To increase healthy life 
expectancy, we should improve the ability of activity and self-dependency, and shorten the period of disease. 
Table 3  Life expectancy and healthy life expectancy at 65 years old, by sex and country 
 
Source: WHO Kobe Center: Aging and Health Technical Report (1), 2001. Global Health Expectancy Research Among 
Older People. 
*Note: the percentage of healthy life expectancy in life expectancy.  
 
5. Studying on the effects of social and economic factors on average life expectancy should be put under a 
comprehensive framework 
An American researcher, Blum (1974) established a environment-health medical model. He believed that 
environment, biologic heredity, behavior and life style and health services are the four factors effecting health, in 
which social environment is the most important one. Population health is influenced not only by natural and 
ecologic factors, but also by social and economic factors (such as social politic policies, economic development, 
education level, employment etc.), population status, sanitation conditions (such as living conditions and working 
conditions) and health care services. He stated that we should make population health promotion policies from a 
comprehensive perspective. The importance of social environment should make us pay attention to.  
Economic factors are most important and poverty is the biggest obstacle to further improve life expectancy for 
male and female. In our country, poverty is the most hindrances. Education is the second important factor which 
affects regional differences of mortality. Education level of women will have an impact on regional differences in 
female life expectancy, but also for male. Basic sanitation conditions will also effect the differences to some degree. 
With regard to regional differences of female mortality rate, the levels of fertility have much relation to population 
mortality rates. The experience tells us that we can improve life expectancy and eliminate the regional differences 
by reducing regional differences of economic development levels, eliminating poverty, increasing education levels 
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in less developing areas, decreasing fertility rate, providing basic sanitation conditions and using gas and electricity 
instead of traditional fuel gradually. 
In conclusion, though China has achieved much in life expectancy at national level, it conceals the great diversity 
of different regions, that is, great differences in life expectancy exist among different regions. In the past 20 years, 
mortality rates decrease greatly in each province and life expectancies increase accordingly, but great differences in 
life expectancy exist among different regions. The different levels of life expectancy are strongly associated with the 
state policies and regulations. The differences of life expectancy reflect the vary stages of social-economic 
development. The paper suggests in rural area, particularly in western region, to improve life expectancy greatly 
depend on reducing the poverty and decreasing the mortality of infectious diseases. In eastern region, much attention 
should be paid to the impacts of mortality on aging in order to improve healthy life expectancy. In short, the study 
on the effects of social and economic factors on average life expectancy should be put under a comprehensive 
framework. 
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